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It is usually most convenient to employ a telescope focused upon the radiant point, and to place the diffracting apertures immediately in front of the object-glass. What is seen through the eye-piece in any case is the same as would be depicted upon a screen in the focal plane.
Before proceeding to special cases it may be well to call attention to some general properties of the solution expressed by (2)*.
If, when the aperture is given, the wave-length (proportional to k~l) varies, the composition of the integrals is unaltered, provided £ and r\ are taken [directly] proportional to X. A diminution of X thus leads to a simple proportional shrinkage of the diffraction pattern, attended by an augmentation of brilliancy in proportion to X~2.
If the wave-length remains unchanged, similar effects are produced by an increase in the scale of the aperture. The linear dimension of the diffraction pattern is inversely as that of the aperture, and the brightness at corresponding points is as the square of the area of aperture.
If the aperture and wave-length increase in the same proportion, the size and shape of the diffraction pattern undergo no change.
We will now apply the integrals (2) to the case of a rectangular aperture of width a parallel to x and of width b parallel to y. The limits of integration for x may thus be taken to be — •J-a and + $a, and for y to be — $b, + $b. We readily find (with substitution for k of 2-Tr/X)
/2X2'  7r2a2£2//2X2 '  7r2&
as representing the distribution of light in the image of a mathematical point when the aperture is rectangular, as is often the case in spectroscopes.
The second and third factors of (8) being each of the form sin2w/i<2, we have to examine the character of this function.    It vanishes when u = mir, m being any whole number other than zero.    When u = 0, it takes the value unity.    The maxima occur when
u = tan u, .................................... (4)
and then
sin2 ufuz — cos2 u ............................... (5)
To calculate the roots of (5) we may assume
u = (m + $)'jr-y=U-y,
where y is a positive quantity which is small when u is large.    Substituting this, we find cot y = U —y, whence
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